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Evaluation of three cropping systems grown 
under the influence of a shelterbelt 
Principal Investigator: Abstract: Shelterbelts have the potential to influence growth and yield from various cropping systems. 
Carl W. Mize On-farm tests were conducted to determine how shelterbelts interacted with corn, corn/soybean, and strip 
Forestry intercropping. 
Co-investigators: 
Arne Hallam 
Economics 
Richard Cruse 
Agronomy 
Iowa State University 
Budget: 
$5,500 for year one 
$5,800 for year two 
$6,100 for year three 
Background 
Shelterbelts have been an important compo­
nent of the world’s cropping systems for more 
than 100 years. The primary function of a 
shelterbelt is to reduce windspeed and improve 
the microclimate for crop production. There 
are also some ecological benefits from de­
creases in erosion and enhanced wildlife habi­
tat. 
Although shelterbelts have proved useful in 
some parts of the world, they will not be used 
widely in the Midwest until their impact on the 
productivity of agronomic crops is better un­
derstood. The impact of a shelterbelt will de­
pend on the design of the shelterbelt, the crops 
being grown adjacent to it, the precipitation 
regime, the type of soil, and other factors. 
There is potential for use of strip intercropping 
and shelterbelts together, but no studies have 
been done showing how this might be accom­
plished. The objectives of this project were to 
evaluate the effect of a shelterbelt on the eco­
nomic and biological benefits of a strip inter­
cropping system with hog manure applied to 
harvested oat strips, continuous corn, and a 
corn-soybean rotation grown under the influ­
ence of a shelterbelt. 
Approach and methods
 In 1994, a 3/4-mile long shelterbelt was estab­
lished on the Christensen family farm near 
Ogden, Iowa. The Hiway Farm shelterbelt 
was originally composed of three rows: poplar 
hybrids, silver maple, and mixed shrub spe­
cies. 
The trees in the shelterbelt have grown very 
well. After three seasons, the hybrid poplars 
were about 15 ft. tall and the silver maples 11 
ft. tall. After six seasons, the hybrid poplars 
wree about 25 ft. tall and the silver maples 
close to 20 ft. tall. Survival was excellent. 
Trees within rows are touching, and between 
rows the trees are closing in some areas. The 
shrubs did not fare as well, but those that 
survived have grown to fill in the areas be­
tween the plants to create a continuous row. 
From 1994 to 1996, the area around the 
shelterbelt was planted to corn or soybeans, 
depending on the farm’s schedule. In 1997, 
the first 700 ft. north of the shelterbelt was 
divided into three areas. The westernmost 
section was planted to strip intercropping of 
corn/soybean/oat with swine manure applied 
in the harvested oat strips. The area in the 
center was planted to a conventional corn/ 
soybean rotation, while continuous corn was 
planted in the eastern segment. A 45-ft. wide 
planting of oats was placed on the north and 
south sides; this was used for equipment ac­
cess to the planted areas. 
Measurements were taken throughout the 
growing season from various sampling areas 
in 1997 and 1998. Seed emergence, plant popu­
lation, and ear and pod development were 
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recorded for each plot. Yields were measured 
from 40 ft., 6-row wide areas within each plot. 
Shelterbelt effects within each cropping sys­
tem were evaluated as a function of distance 
from the shelterbelt. In each of the continuous 
corn and corn/soybean rotation plantings, sub­
plots (50 ft. x 50 ft.) were established in 1997 
and 1998. During the growing season, three 
biomass samples were collected from each of 
the subplots. In the strip intercropping plant­
ing, no plots were established in 1997 because 
it was the first year of the system and there was 
concern that yields would not be representa­
tive. No samples were collected in 1998 
because the weed competition was very high 
in the area. In 1999, no strip intercropping 
section was established because the farmer did 
not want to continue trying to use it. 
Results and discussion 
Data from the 1998 soybean harvest were lost 
due to a change in personnel. No data is avail­
able on corn yield in 2000 because of an error 
in operating the yield monitor. However, there 
are yield data for corn and soybeans in 1999 
and yield monitor data for 2000 soybeans. 
Both crops show an indication that the 
shelterbelt had an influence on yield, with the 
highest totals coming near the shelterbelt and 
tapering off until 25H, which is considered to 
be beyond the influence of the shelterbelt. 
(Note: The influence of the shelterbelt is usu­
ally scaled to the average height of the trees in 
the shelterbelt and is called H, hence 25H is 25 
times the height.) 
Yield monitor data for the 2000 soybean crop 
showed that the relationship between yield 
and distance from the shelterbelt varied be­
tween the two existing soil types. One soil type 
(Webster) showed a significant decrease in 
yield with increasing distance, but the other 
soil (Nicollet) showed no relationship. Further 
analysis showed an east-west trend in yield, 
which would not be related to the shelterbelt 
effect. Evaluating yield across a field with a 
yield monitor proved to be more difficult than 
expected. 
General schematic of 
shelterbelt and 
planting layout for the 
Hiway Farms 
shelterbelt project in 
1998 
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For more information 
contact Carl W. Mize, 
Forestry, Iowa State 
University, Ames, Iowa 
50011; (515) 294-1456, 
e-mail 
cwmize@iastate.edu 
The soybean samples were analyzed for pro­
tein content differences, and none appeared 
across the field. There was an expectation that 
the shelterbelt might contribute to an increase 
in protein levels, possibly as a result of warmer 
temperatures in the field. This parallels results 
from three other fields in Iowa and one in 
Nebraska. 
Conclusions 
The shelterbelt on the Hiway Farm seems to be 
having an influence on the yield of soybeans 
and maybe on corn. This shelterbelt had two 
rows of fast-growing trees, differing from most 
shelterbelts which are usually comprised of 
one or two rows of conifers. 
The comparisons of strip intercropping, a corn/ 
soybean rotation, and continuous corn could 
not be done. Problems with crop establishment 
and then the preferences of the cooperator 
prevented the investigators from obtaining date 
under these systems. 
Protein content did not seem to be affected by 
the presence of the shelterbelt. Based on the 
increase in temperature that occurs under shel­
ter (reflected in temperature differences shown 
in an earlier study on temperature variations 
across the sheltered field), an increase in pro­
tein content might be expected, but this effect 
was not seen, perhaps because the crop was 
stressed. 
Impact of results 
There were not too many valuable results that 
emerged from this project. In the last two years 
there was some indication of a shelterbelt 
influence on soybeans. A more statistically 
reliable response should be observable with 
several more years of data. 
Associated micro-meteorological data were 
collected that will help researchers understand 
and predict the change in microclimate across 
a sheltered field. Significant differences in 
wind speed and temperature were recorded 
across the field—these factors will affect crop 
yields. (This data can be obtained by contact­
ing Carl Mize at the address shown at the end 
of the article.) 
The data on soybean protein content (an im­
portant component of quality) indicates that 
the shelter did not reduce protein content. 
There had been some hope that the shelter 
might increase protein content, but showing 
that there was no reduction is helpful. 
Results of this project will be combined with 
data from other projects underway to support 
development of the Shelterbelt Agroforestry 
Modeling System (SAMS) by ISU and Uni­
versity of Nebraska researchers. Information 
obtained from this project sheds light on mi­
croclimatic and soybean protein variations 
across a sheltered field. 
Education and outreach
 No field days were held at the Hiway Farm. 
The owners finish about 40,000 hogs per year 
and were concerned about potential contami­
nation from visitors. The producer did partici­
pate in field days at the Morgan Farm next 
door and talked about the shelterbelt project. 
An article on the project appeared in the Jour­
nal of Forestry. Information from the project 
was utilized in a scholarly report on the SAMS 
for an agroforestry conference proceedings 
volume. 
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